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Recent analyses ofsolar wind magnetic
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field bending of joviandust streams, as dis- in impact velocity, between 0° and 360° in
covered by thecosmic dust detector on the spacecraft rotatiomngle®, and between 55°
Ulysses spacecraft [1], show that stream- and 180° in theangle relative tothe Earth-

associated dusfrainsare of the order of 18

facing direction alonghe spacecrafpin axis.

gm and travel faster than 200 km/sec [2]. WeAll particles areassumed to be spherical with

follow the procedures of [2] tanalyze jovian
dust streams detected by the dadstector on
the Galileo spacecraft [3]Preliminaryresults

show that tofit the observedGalileo space-
craft rotationangles @'s) atwhich streams are
detected (especially those streamswith @'s

very far away fronthe line of sight, LOS, di-
rection to Jupiter), duggrains must be simi-
larly small and travel with similarly high

velocity as for those detectedth the Uysses
spacecraft. The streams that hgsefar away
from the LOS direction to Jupiteset the
strongest constraints on tiseze and velocity
of stream particles [2].

Both theUlysses andhe Galileo spacecraft
detected streams of subamon dust pdicles
near thevicinity of Jupiter [1,3].Two lines of
evidence suggest thevian system ashe ori-
gin of dust streams(1) more dust p#cles
were detecte@vhen spacecraftvere closer to
Jupiter, and (2) the average directigrafgle)
of where particles werdetecteday close to
the LOS direction to Jupitell,2]. Detailed
modeling ofthe motion ofsmall charged dust

1 g cm? density and charged to\Bolts. The
acceleration, a, of a charged dysirticle in
the interplanetary space is [2]

r r’ Q
a=-GM,—=* -GM, - +=(vxB), (1)
I r. m

S J

where G is the gravitational constant, &hd

M; are the rasses othe Sun and Jupiters r
and 1 are the position vectors of the dust par-
ticle with respect to the Sun and Jupiter, Q/m
is the charge-to-mass ratio of the particle, and
V =V, - Vsy, Where y and \, are the dusgrain
and solar wind velocityectors, and B is the
solar wind magnetifield vector.While B and
Vsy are measuredontinuously by instruments
on Ulysses, only B isneasured on Galileo.
However,numerical modeling on joviadust
particlesdetected byUlyssesshows [4] that
the overall solutionpatterns of the dust parti-
cles donot change muctwhether the actual
measured g or the averagedsyare used in
Eq. (1). Therefore, we hawesed the average

particles under the gravitational forces of thesolar wind velocity measured by Ulysses in our

Sun, Jupiter, asvell asthe solar wnd mag-
netic field Lorentz force shows thajpovian
dustparticles with radii smallethan 0.02 pm
are strongly affected by the solamad mag-
netic field [2].

At the mean occurrencetime of each
stream, inour computermodelling, 10 parti
cles are generated with timetial conditions of

calculation ofthe motion of each particle de-
tected by Galileo.

Figures(a) and (b) show thenalyses for
Galileo stream 1, GIThere were 22mpacts
detected over aeight day periociroundJune
25, 1994 forthis stream. Beforé¢he stream
occurred, the typical impacate forsmalldust
particles wasbout onémpactper 10day pe-

the particlesandomly chosen between 0 andriod. When G 1lwas detected, the spacecraft
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was 1.67 AUaway from Jupiter anthe LOS
direction to Jupiter wagbout 275°. Thenean
detectedy of theimpacts is 223°. Figure (a)
shows dustgrain radius(R) versus rotation
angleo for the 1,718 particles (from the total
of 10’ particles simulatebr this stream}hat
went backward in time tapproachwithin 100
jovian radii fromJupiter. Figure (b) shows the
impact velocity versug for the same particles.
It is obvious thatonly particles smaller than
0.01 pm (4 x 10° g in mass) with impact
velocities higher tha200 km/sedave calcu-
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that went backward itime toapproactwithin
100 jovian radii from Jupiter. FiguKe) shows
theimpact velocity versug for thesame par-
ticles. Qnly particles smallethan 0.03 pm ( 1
x 10'® g in mass) with impact velocities
higher than100 km/sechave the calculated
rotationangles closer téhose of theactually
detected impacts.

The range in rss and velocity that we de-
rive for the Galileo stream particleare com-
pletely consistent withthose derived from
Ulysses’'sstream analyses. The streamhsit

lated rotation angles at all close to those of théhad measured's further away from LOS di-

actually detected impacts.

Figures(c) and (d) show theanalyses for
stream G4.This is an intensalust “storm”
with more than 600mpactsrecorded in a 10
day periodaround DecembeB0O, 1994 [3].
The meandetected rotatiorangle ofthe 80

rections to Jupiter also place mocstical

constraints on those ranges.
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